Supplementary Methods 1 2
Tissue preparation and histology 3
Tissue preparation for histological staining on paraffin sections and immunofluorescent 4 staining on cryosections were performed as described previously.
1,2 Briefly, tissues for 5 cryosection (10 µm) were fixed in PLP solution for 2h, then washed in 18% sucrose 6 solution overnight prior to cryo-preservation. Tissues for paraffin sectioning (3 µm) were 7 fixed overnight in 10% formalin solution prior to 70% ethanol solution. These frozen 8 sections for immunofluorescence studies were blocked in 5% normal serum of host 9 FITC-conjugated antibody, 1:400 for Cy3-conjugated antibody) for 1 hour at room 23 temperature and post-fixed with 1% paraformaldehyde/PBS followed by mounting in 24
ProLong Gold reagent with DAPI (Invitrogen). Images were captured by confocal or 25 standard fluorescence microscopy (Nikon Eclipse). Quantification of specific cells in 26 tissue sections was carried out as described previously.
3,4 In brief, sections were co-27 labeled with DAPI, cells were identified by blue and green nuclear co-localization; LTL + , 28 DBA + , and Uromodulin + tubules were quantified in 100x magnification images of 20 29 randomly selected cortical and medullary fields per mouse. Positive cells were defined as 30 cells in which >75% of the cell area, immediately surrounding a nucleus (detected byDAPI), was positive for Cy3 fluorescence indicative of the antigen expression and 1 described per unit area. Glomerular numbers were quantified by counting glomeruli in 2 Periodic acid-Schiff (PAS)-stained sagittal sections of kidney. An average nephrogenic 3 zone width was determined for each kidney as described. 5 The width of the nephrogenic 4 zone was measured at 200x magnification in four separate regions per mouse. The 5 nephrogenic zone was defined as the area in the outer renal cortex exhibiting developing 6 nephrons in the form of comma and S-shaped bodies. The glomerular maturity index was 7 calculated as described. respectively. The maturity index determined for each kidney was an average of the score 14 for all glomeruli present in a sagittal section. To assess maturation in different areas of 15 the cortex, the cortex from P0 kidneys was arbitrarily divided into two zones, i.e., an 16 inner zone, half of the thickness of the cortex, and an outer zone with the remaining half 17 thickness. The glomerular fluorescence intensity of WT1 was described 18 semiquantitatively (0, negative; 1, weak; 2, moderate; 3, strong) as described. 7 For every 19 sample, 15 glomeruli were evaluated and the mean score was calculated. Peritubular 20 capillary (PTC) density was analyzed as described. were also quantified by CD31-stained images of same as above. Branching points were 26 counted by marking forks in the vascular tree. Unconnected vessels were defined as 27 isolated vessels without connecting to one another. In quantitative assessment of lung 28 structure, mean linear intercept and septal height measurement, 20 images were 29 processed for each of 3 different animals per genotype as described. 
Electron Microscopy 1
The protocol for tissue preparation and staining for transmission electron microscopy has 2 been described. 9 Grids were scanned using a Philips 410 electron microscope (Philips 3 Export BV, Eindhoven, The Netherlands). 4
5

PCR analysis 6
Quantitative RT-PCR for transcripts for Wnt/β-catenin signaling was performed using 7 primer sequences as described.
10 Quantification of human transcript levels was performed 8 using optimized and verified primer sequences (Table S2 ). Total RNA from whole 9 kidneys at P0 was extracted using TRIzol. Purity was determined by A260 to A280. 10 cDNA was synthesized using oligo (dT) and random primers (iScript; Bio-Rad). qPCR 11 was performed using an ABI7900HT (Life Technology) with iTaq SYBR Green 12
Supermix with ROX (Bio-Rad) using methods described in the manufacturer's 13 instructions. The mRNA transcript levels were measured and normalized to 14 glyceraldehyde-3-phosphate dehydrogenase. 12 Washing and staining of the hybridized arrays were completed as 2 described in the GeneChip Expression analysis technical manual for HT plate 3 arrays using the Genechip® Array Station (Affymetrix, Santa Clara, CA) with 4 modifications as described. 12 The processed GeneChip® plate arrays were scanned 5 using a GeneTitan scanner (Affymetrix, Santa Clara, CA). 6 7
Analysis of Affymetrix array data 8
Affymetrix scans were subject to quality control (QC) measures. These tests 9 included a visual inspection of the distribution of raw signal intensities and an 10 assessment of RNA degradation, relative log expression (RLE), and normalized 11
unscaled standard error (NUSE). Three and two replicates were included in the 12
analysis of Control and Mutant samples, respectively. 13
CEL files were subjected to GC-content-based Robust Multi-array Average 14
(GCRMA) normalization.
13,14 Expression levels were log (base 2) transformed. All 15 calculations and analyses were carried out using R and Bioconductor computational 16 tools. 15 
17
Analyses were applied to discover genes that were differentially expressed 18 implemented by Smyth. 16 Genes that exhibited a p-value <= 0.01, absolute fold 23 change greater than 1.5, and average normalized intensity greater than four were 24 considered significantly different; there were 372 Affymetrix probe sets that met 25 these criteria. These DEGs were analyzed for functional relevance using the 26 Ingenuity IPA software. 27
28
Cell Culture and in vitro assays 29
Renal stromal cells were purified, characterized and validated from d105 human fetal 30 discarded kidneys according to methods described, 17 under a protocol (IRB447773EA) 31 approved by the Institutional Review Board at the University of Washington). Primary 1 cultures were transfected with LNA-modified silencing RNA oligonucleotides (Table S3 ) 2 (Exiqon) against the following miRNAs: miR-214, miR-199a-3p, miR-199a-5p, miR-3 143, miR-32 (Table S3 ). Transfection conditions were as follows: Cells were transfected 4 with Lipofectamine RNAiMAX transfection reagent (Invitrogen, Carlsbad, CA) and 5
Opti-MEM (Invitrogen) with 50 nM of anti-miRNA oligonucleotides for 24h according 6 to the manufacturer's instructions. Forty-eight hours after transfection, cells were studied 7 in a migration assay stimulated by TGFβ (10ng/ml) after 24h as reported previously 10 or 8 a proliferation assay stimulated by PDGF-AA (100 ng/ml) and PDGF-BB (100 ng/ml) 9 after 16h.
10 Cell supernatants were harvested after 24h and RNA harvested by cell-lysis 10 in Trizol. cDNA was generated from purified RNA and subjected to Q-PCR analysis 11 using standard methods as described 10 using validated primer sequences (Table S2 ). In 12 some experiments cells were fixed and treated with Phalloidin-Cy3 and the presence of 13 lamellipodia typical of migrating cells. 7   Table S3 . List of LNA-modified silencing RNA oligonucleotides 8
Product name Sequence
Negative 
